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6 .  TEST TYPE: C h r o n i c  F i s h  S t u d y  

A. S p e c i e s :  Rainbow T r o u t  

B. Material: Penncap  M (21 .2% p u r e  m e t h y l  p a r a t h i o n )  
Methy l  p a r a t h i o n  t e c h n i c a l  ( 75 .1% p u r e )  

7 .  RESULTS: The 96-hour  LC50 v a l u e s  were 6.44 and  7 .51  ppm 
m e t h y l  p a r a t h i o n  ( m e a s u r e d ) ,  f o r  'Penncap M and  
t e c h n i c a l  m e t h y l  p a r a t h i o n  r e s p e c t i v e l y .  
The MATC f o r  m e t h y l  p a r a t h i o n  and  r a i n b o w  t r o u t  
i s  less t h a n  0 . 1  ppm a s  Penncap  M and less 
t h a n  0 .08  ppm a s  t e c h n i c a l  m e t h y l  p a r a t h i o n .  
The r e s u l t s  d o  n o t  show t h a t  Penncap  M i s  n o t  
s u b s t a n t i a l l y  more  t o x i c  t h a n  m e t h y l  p a r a t h i o n .  

8. REVIEWERS CONCLUSION: 

T h i s  s t u d y  d o e s  n o t  f u l f i l l  g u i d e l i n e  r e q u i r e m e n t s  f o r  a  
f i s h  c h r o n i c  s t u d y  w i t h  Penncap  M ,  a f o r m u l a t e d  p r o d u c t ,  b e c a u s e  
a n o  e f f e c t  l e v e l  w a s  n o t  d e t e r m i n e d .  N e i t h e r  d o e s  i t  f u l f i l l  
g u i d e l i n e  r e q u i r e m e n t s  f o r  a c h r o n i c  f i s h  s t u d y  w i t h  a t e c h n i c a l  
p r o d u c t  ( m e t h y l - p a r a t h i o n ) .  Aga in ,  b e c a u s e  a n o - e f f e c t  l e v e l  
was n o t  d e t e r m i n e d .  I t  does haweve r ,  f u l f i l l  g u i d e l i n e  
r e q u i r e m e n t s  f o r  a 96-hour  a c u t e  s t u d y  w i t h  b o t h  a f o r m u l a t e d  
p r o d u c t  and  a t e c h n i c a l  g r a d e  p r o d u c t .  The s t u d y  shows 
m e t h y l  p a r a t h i o n  to  b e  m o d e r a t e l y  t o x i c  to  f i s h .  
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METHODS 

Two t es t  mater ia ls  were used :  Penncap-M which  i s  a 
m i c r o e n c a p s u l a t e d  f o r m u l a t i o n  w i t h  21.2% m e t h y l  p a r a t h i o n ;  and 
t e c h n i c a l  m e t h y l  p a r a t h i o n  which  i s  75.1% p u r e .  

96-Hour A c u t e  S t u d y  

Newly h a t c h e d  r a i n b o w  t r o u t  f r y  we re  t e s t e d ,  10  e a c h ,  i n  5- 
l i t e r  t es t  j a r s  c o n t a i n i n g  4  l i t e r s  o f  t e s t  s o l u t i o n .  T h e r e  
w e r e  6  tes t  c o n c e n t r a t i o n s ,  0 . 56 ,  1 . 0 ,  1 . 8 ,  3 . 2 ,  5 .6 ,  and 1 0  
pprn p l u s  a c o n t r o l  f o r  b o t h  t e s t  m a t e r i a l s .  One t e s t  j a r  w a s  
u s e d  p e r  c o n c e n t r a t i o n  l e v e l .  Nominal t e m p e r a t u r e  was 12°C and 
t h e  p h o t o p e r i o d  w a s  16-hour  l i g h t  and  8-hour  d a r k .  T e m p e r a t u r e ,  
pH and DO were m o n i t o r e d .  

64-Day E a r l y - L i f e - S t a g e  S t u d y  

Based on  t h e  r e s u l t s  o f  t h e  a c u t e  s t a t i c  s t u d i e s ,  t h e  
f o l l o w i n g  c o n c e n t r a t i o n s  o f  Penncap-M were s e l e c t e d  f o r  t e s t i n g :  
c o n t r o l ;  0 . 2 ,  0 . 4 ,  0 . 8 ,  1 . 6 ,  and  3 .2  ppm. The p o s i t i v e  c o n t r o l ,  
t e c h n i c a l  m e t h y l p a r a t h i o n ,  w a s  t e s t e d  a t  0 . 0 ,  0 .2 ,  and  3 .2  ppm. 

The f l o w - t h r o u g h  t es t  w a s  p e r f o r m e d  w i t h  r e p l i c a t e  1 9  
l i t e r  a q u a r i a  a t  e a c h  t es t  l e v e l .  F i f t y  e y e d  embryos ,  f i v e  t o  
t e n  a t  a  t i m e ,  were d i s t r i b u t e d  t o  e a c h  a q u a r i a .  Embryos were 
k e p t  i n  t h e  d a r k  u n t i l  t h e y  h a t c h e d .  

A f t e r  h a t c h i n g ,  t h e  l i g h t  s c h e d u l e  became 16  h o u r s  l i g h t  
p e r  day .  A q u a r i a  were i n s p e c t e d  d a i l y  f o r  d e a d  f r y  which  were 
removed a s  d e t e c t e d .  T e m p e r a t u r e ,  pH, DO and  o t h e r  w a t e r  
q u a l i t y  p a r a m e t e r s  were measu red .  

The t es t  c o n t i n u e d  64 d a y s  p o s t  h a t c h .  A t  t h a t  t i m e  a l l  
s u r v i v i n g  f r y  were weighed  and  measu red .  

RESULTS 

Note t h a t  a l l  r e p o r t e d  c o n c e n t r a t i o n s  are measu red  m e t h y l  
p a r a t h i o n .  

A c u t e  S t u d y  

The r e s u l t s  o f  t h e  96-hour  s t u d y  are p r e s e n t e d  i n  T a b l e s  1 
and  2. The 96-hour  LC50's  were 6.44 and 7 .51  pprn measu red  
m e t h y l  p a r a t h i o n  f o r  Penncap  M and  t e c h n i c a l  m e t h y l  p a r a t h i o n  
r e s p e c t i v e l y .  
Chronic Study 

The r e s u l t s  of the 6 4 4 a y  ear ly- l i fe -s tage  study are presented 
i n  t a b l e s  3 , 4 ,  and 5.  Based bn the-mortal i ty-data,  the n o - e f f e c t  l eve l  
was between 0 . 2  and 0 . 4  ppm f o r  Penncap M .  The ~ e 5 0  a t  6 days post hatch 
was estimated a t  0 . 6  ppm. Growth data,  length and weight were 
s i g n i f i c a n t l y  l e s s  than control a t  a l l  t e s t  l e v e l s  f o r  both Penncap M 
and technical  methyl parathion. So the no e f f e c t  l eve l  was l e s s  than 0 . 1  pprn 
and 0.08 ppm measured methyl parathion f o r  Menncap M and techinica l  methyl parathion. 



DISCUSSION 

Even though the chronic studies are not "core,' they 
provide useful supplemental information. But they only 
partially fulfill the purpose they were intended, i-e., to 
determine if a microencapsulated product containing methyl 
parathion is substantially more toxic than technical methyl 
parathion. They show that both test materials are similar in 
their acute toxicity to rainbow trout. But these studies do 
not show that microencapsulated, methyl parathion (Penncap M) 
is not more chronically toxic than technical methyl parathion 
in the 64-day embryolarvae study. 

CONCLUSION 

Cateqory: 

96-hour toxicity test: Core, for formulated Penncap M 
Core, for technical methyl parathion 

&4-day chronic study: Supplemental, for formulated 
Penncap M 

Supplemental, for technical 
methyl parathion 

Rationale: The 64-day chronic study is supplemental because 
the lowest test concentrations were not low enough to find a no 
effect level for growth of fry. Also, only 2 concentrations 
were used with the technical product. 

Repairability: Not repairable. 



TABLE 1 

CHEMICAL ANALYSIS AND MORTALITY DATA FROM 96-HOUR STATIC TESTS 
ON PENNCAP M AND METHYL PARATHION WITH RAINBOW TROUT 

Measured  E x p o s u r e  
C o n c e n t r a t i o n  ( m g / ~ )  

U n f i l t e r e d  F i l t e r e d  C u m u l a t i v e  D e a t h s  ( n = 1 0 )  
T e s t  C h e m i c a l  0  - '1'9 6  - To - '1'9 6  - 2 4 H r  4 8 H r  7 2 H r  9 6 H r  

Penncap  M 

LC50 

95% C o n f i d e n c e  I n t e r v a l  

Me thy l  p a r a t h i o n  0.00 0.00 -- 
0.56 0 .51  -- 

LC50 

95% C o n f i d e n c e  I n t e r v a l  



TABLE 2 

WATER-QUALITY DATA ASSOCIATED WITH 96-HOUR BIOASSAYS 

ON PENNCAP M AND METHYL PARATHION WITH RAINBOW TROUT 

Test Chemical Parameter - X 
7 

SD Ranqe 

Penncap M Dissolved oxygen (mg/L) 9 3 0.53 7.4-9.9 

pH 7.4 0.11 7.2-7.5 

Temperature (OC) 12.0 0.00 -- 

Hardness (mg/L) 60 -- -- 

~lkalinity (mg/L) 53 -- -- 

Acidity (mg/L) 5 -- -- 
130 -- -- conductivity (umhos) 

Methyl parathion Dissolved oxygen (mg/L) 9.2 0.91 5.8-9.8 

pH 7.4 0.15 7.1-7.7 

Temperature (OC) 12.0 0.00 -- 
Hardness (mg/L) 60 -- a- 

Alkalinity (mg/L) 53 -- -- 

Acidity (mg/L) 5 -- -- 
Conductivity ( ~ o h m s )  130 -- -- 



TABLE 3 

MEASURED CONCENTRATIONS OF PENNCAP M AND METHYL PARATHION 

ASSOCIATED WITH EARLY-LIFE-STAGE TESTS ON RAINBOW TROUT 

Measured C o n c e n t r a t i o n  (mq/L) 
~ m i n a l  C o n c e n t r a t i o n  U n f i l t e r e d  Fi 1 t e r e d  

(mg/L) - X S D  Ranqe n X - - SD - Ranqe n - 
enncap  M 

0 -- -- 1 3  -- -- -- -- C o n t r o l  

Methy l  P a r a t h i o n  

C o n t r o l  0 -- -- 14 

0.2  0.08 0.020 0.05-0.13 14  

3 . 2  1 .91  0.336 1.47-2.38 14 



TABLE 4  

MORTALITY OF RAINBOW TROUT AT 30 AND 60 DAYS POSTHATCH D U R I N G  

EMBRYOLARVAL TESTS ON PENNCAP M AND METHYL PAMTHION 

30 Days 60 Days 
Average Measured N o .  T o t a l ?  No. T o t a l  

C o n c e n t r a t i o n  ( m g / ~ )  - Dead F r y  Dead Fry 

17 190 24 188 

Methyl  p a r a t h i o n  

0.08 

S e r i e s  2  ( S t a r t e d  i n  Week 3 )  

C o n t r o l  2  94 3 94 

Methyl  p a r a t h i o n  
1 .91  

____L 

* S i g n i f i c a n t l y  d i f f e r e n t  f rom c o n t r o l s ,  p (0.05. 

t T o t a l  t r y  are t r y  t h a t  c a n  be  a c c o u n t e d  f o r  d u r i n g  e a c h  t i m e  
p e r i o d  by comparing m o r t a l i t y  and s u r v i v a l  d a t a .  



TABLE 5 

LENGTH AND WEIGHT OF TROUT FRY EXPOSED TO PENNCAP M AND 

METHYL PARATHION I N  EARLY-LIFE-STAGE TESTS 

( 6 4  Days P o s t  Ha tch )  

Average 
Measured 

c o n c e n t r a t i o n  Leng th  ( c m )  Weiqht  ( q  
(mg/L - x - SD n - X - SD - n - 

Penncap M 

Methyl  P a r a t h i o n  

0 . 0 0  A 4 . 3  0 . 6  

B 4 . 4  0 . 4  

* S i g n i f i c a n t l y  d i f f e r e n t  f r o m  c o n t r o l s ,  p ( 0 . 0 5 .  


